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Abstract 


The semiconductor device has a substrate structure (4) with a power semiconductor element (1) 
sandwiched between a pair of heat conductive plates (2,3). The plates fit into a channel (72) provided 
by a pair of cooperating heat sink elements (5,7). A clamping device (6,8) secures the substrate 
structure between the cooperating heat sink elements. 
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[0 0 2 5] *fc, 7IE4fc«3§l93-m, E-g-*t 

(9b) £ % 7<££©^ft61gifc©&^;a»fe«^L-C^ 

sa>e>, 8MB*t Oa) ^*J:<*«$-e:5rta5-e 
2&$M££|pJ-b-e£.5. l 8 i2«©3§9§ 

Oi5tv iE-^W (9 b) £ s Stwt^asifeLfct 

OtLTt^ (9a) — <D%m*%i^V>&^*><0 

[0 0 2 6] Sfc, 9^V^LIt*«2 2fE*c<D 

tn^eti. m&n Ob) ro*^w^s$r^* 
w Ob) «iHt*fcttaiie^ofc^i>b< s' 

v-^fc Lfc»*«l 9 fa^oE-g-W (9 b) icia^-c, 
v^„ Wtiot, *SiKt»WilSd^ (2, 

3) (5\ 7) tlClSU rW«^l*-|RjjCjjcf?R 

[0 0 2 7] Ht#^2 4iE«<o^K{-itt«, IS 

*£2 3IE«c©3§i?mc*sv>-t\ «at^^< t t^flg*r 

Oa) (Dmm*>h^m^tc^m~c. o) §r 
(2, 3) ttkmft (5, 7) fcomm^WE* 

iir* J; 5t-b-CV^^b, (2, 3) 

(5, 7) t \z.m-rzwm<?>mf%Ki5^x^ mfka-m.'o 

[0 0 2 8] fcjS, JblBUfcg3Dlrt<O^F^-ri, ^ifc-rs 
[0 0 2 9] 

*5S9!<a¥ig«i:$lS§r> ¥##ift^i: LTO I GBT 

[0 0 3 0] El i tt#^j67£«glciS3*a|#2gg ( : G 
B T*5?3l— 10 0 ©«IIS^««fie^-t--g|5SrS 
m (0 H-TS«g8^tt-^«T?^-f-) Lfc£m0. 
02tt01©A^S0, 03tt02tf>B-B»fM0, 0 
4 ttm 3 £&S;9-fe* L/c»fffi0-Cfc5„ ^NfflcSES 1 0 

iiooti« -M<nm&fcm'&<omm&& 2 , 3 (orbm 

1 m & 3 v » nmmm <n -tmttm* 1 a,-c&k#: 4 & 

7KffiKLTfc*„ JE^tt. *i?8§rij$»tttt3;i 

[0031] 2ktc ^-sscoipjftBKovN-c^So 

t,H5 (a), (b) 1^ »«ff4©|^jHBflf^^^ 

0 5{c*5^t, (a) tt^fft^isviagtSfi 

2 (04>p, &M) (b) tt*6g*£;K3 (04 



— K) b^6>^5„ r r-C, m^-yyi a B\ 

[0 0 3 2] *ftg*R2, 3tt % £S&giSW4£« (*0ij 
"Cttfi*^ ^e^tt09xtt, #117 OW/mK) t? 
fc!9, ^^^IR^?- 1 -Cfc-S^S-^-s'T' 1 a> lbcDpifffiSr 
^A/-CV^^„ #S«2. 3tt0tJx.«^kr^5^l7A^ 

*i\ *fe^S«2ro^^*^i ^tHMO 

ffi, !P*,rt® 2 a Ktt. 05 (a) {C^-rS&K, WM'< 

13, S^7/V5^7^0fi# (0l*.ifJ9C*#O. 5 m 
mg«OS#) d^«^$tfr*Jt) s ffi2 a K#Jx.t£j» 

[0 0 3 3] mffi-^:? — >2 1 (OT^l^^T 

tft^-f-3„ — >-2 ltt % 0 5 (a)-.^-T« 

t-, *^W^«g6 21ai, r W*«SB 2 1 a (D0 5 

(a) is±ffiniz-_kjj\z.fartx&nzinxmmm&2i>* 

JtlTV^, nttf>i5?gB2 1 a „ 2 1 h \&—WMf8.%fr 

[0034] 2 1 ©SSSt 2 l.a I 

GBTf y^laMFWDfy/lbasSpftrt (09 
Xfi^Kfttt) StL-C^So Z.<nm-&, IGBTfyT- 

1 aO=H/^^«® (0^-*i=) frm%Ln2 1 a(u5p 

«• (0!l^«^ffl«-) £7>b-cs^$n-c^.5o m^^b 

TFWDfy7l b«^ffi(ga«« (0*-fr-f=) 

2 1 a{^^5«- (Mxfi^fflW) SrTl-U-C^^ixT^ 

[0 0 3 5] ifclc, *fi»^«3W^#:^-y7'Sr^tfffl!l 
(Dffi, SP*)F*3®3 a trtt, 05 (b) ^-T^IJc, 
^-73 1, 3 2«S|B^$tLTV>5o — >"3 

1, 3 2tt, ^T/P5-!7A^<0««- (0Hxtfff^^ 
0. 5fflmg{lEiOSM) d»fcfllfiS;$n-C*5!3. ffi3a{C 

[0 0 3 6] ^ ^"C. t«^^->-3 
oV>-Cfft^-r5o Si^-73 1|1 % 05 (b) tC^ 

e73^©s«gu3 iai« ^(Drnmus l a 0? 

0 5 (b) ^EJbSKgStCjb7j^(S]tfT^$tbTiffe^« 
3^f>e^tabfc*l-gi5Ej»«MfflW4i8^gB 3 lbt^f, 
ff^$lXTV^„ rtLP>MSB3 1a, 3 1btt-W 

.[00 3 7] ^ LT, 31b tdfi, ft^T^S:^ 

-9 S^-gB 3 3 2fcT* 3 4 (0 5 ( b ) lUTiffiDB-h 

77) t-tPttT^^iX-CV>5o rcDiS-g-. ^353 3 © 
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IGBTfyyiaOi^j/^tftl lat 

fc, ^ffiU^^fttt^tfO. 5mmi«ra£$ 
ttrv>5„ 4ft v l*||3 4«)**Stt, FWDfy/ 
1 bOSiitil 1 b i«##?L^a\ gfcHt&^/h 

[0 0 3 8]-*, mM^9~~ ^3 2 ^ (0 5 

(b) fc:T*fl5Jb:fr) {-tf»tX»i^jE^»^Sr^-r«^- 
SB 3 S^S^tiTV^o ^SS3 5©^ 

IGBTf j//larof-Hftl2aili«§ 

-H£.^-a-gB3 3, 3 4, 3 5(1, * y rff^9 
l, 3 2 0i:ffiKMxri^5ttttl-.fc«m«&>?#rt£> 

[0 0 3 9] ^-LT. r;}x£>«!-&8B3 3, 3 4, 3 5® 
-bffit^ £5*f (#lx.H!, tt/^fe'W) &epJB!H£KJ:>J$i 
•9fl-f}, l.RT*2tfc:<0|fe&£«2, 3£rffi*a 

IGBTfy/laCi^^tilla 
.Rt)^— KSffi 1 2 a , FWDfyyibrotBtftl 

lb as, tti^e^ mmm& 3 wgi-g-gis 3 2 „ 33, 3 

[0 0 4 0]iK^-C > -hf2#^«gi555-SrA0l^r^^VN 

rini^-r^rt^.t «3 v 7x1— &ff 5„ rtuc^t), _t 
•5, ^5br, S«^4^j*$tt5o S«>** 

— >-2 1, 3 1IJ, ^cDS8gB{^Jt6,tbfcSia^:2 1 

c 3ic \z.w®;(Dnm£mvxrtju v^xmmm^-r 

Sntlci tj, &ns<# — V2 1, 3 1 — *Sr^ 

3 2|i, V4\t£^*T4 V^JditJ, :>|-gBS!lfflJlHl?S^ 
[0 0 4 1] jScK, ^0^5, 6, 7^{*:^«1 

0 o(Oijci^fliit^^d^ge^^ov>T3£'<5 < , *-*\ m 

ISEASr^;-r2-D<05pa55 a , 5bt^B5c^oft 

ft 6 a ^^$ix-CV^5 0 ZtLhtkl&T'v yl> 5, 6 

[0 0 4 2] #>n-7v 7tt, «$fcte<Z>S«#4gp*, 
¥*#i?t^- 1 <£> BBJIJ* ft g-frg? 7 a t , ^ <D^ 
£g? 7 a (Oqzffi 7 0a d>b^tU L^ffi 7 0 a i 
^^"#-¥^7 0 b Sr*-r5^ttlgB7 b td»t>«^$tb 



[0 04 3] ft&^gg 7 d tt, *mto&=f- 1 ©E^ifij 

Kffit^XBfcgg 7 O d t , xfitSg 7 0 d i*t>&&tii& 7 

brtKi§t*3giJSK7 l d kfrt>mf$.i*thtc&-<D%:m 
ffi&x&5 0 ro^SE^gg.7 d tt v .H« L.j5:.v>.J!MIEwo 

[0 0 4 4] a^g57a^B: > * v> 8 3S£i-g- $ *i 

5*^7 ci5^$iXTV>^ 0 a-&g87a053p 
B5 7 0 a tS»«©S7 1 a ttSpjfiffi-Cfc 9 _ *Ci7 

[0 0 4 5] ^©ft^Py^7b> 7;V5- ?.AS£tf> 

iOX^JcJ; QM&.i*tlZ« £*5, SiJM^ 7 1 d <r>w& 
tt, 04 tp<75«fi»K^T*-f-filfc, »«^4{BI<©rtffas 
±»fi?S7 o d tmumtteZi. 5»-^LT1)J:<, ^ 

[0 0 4 6] ^Lt, ^lJfel^T'o 5(D^m (^ffi 
5 air, y 9 7 (O^tBSS 7 b OJFffi 

S^4i5ffA$^^XV^5^^Igi5 (#AgB) 7 2tLX#U5g 

$^^-C^^5, *fc, B|4le:^-r^tc, ^l^B^u 

5, MWPy^TO^/bti, *i?8RTfif& 

[0 0 4 7] *M-Ctt, m4<P<D*iS8A*h£EWnfrkZ 

*3v^xti, ^ ljfen&^n 5«, w-ffis aKxmmm 

iP^o 7©S^S87 a ©^357 0 a i:««U ^ffi 
5 c fc-CH2M^P 6©^I6 b tgttsLT 
VN5„ J^SP^O S/^ 7tt, ^ttjg? 7 b (OW-m 7 0 

b ^T«5^*«2 0^-ffii:S^L-CV^5„ 
[0 0 4 8] 04«PW^v7 8>6»P>^ffl!Ig?^^^:33V^ 

"Ctt, »««E4ttfeffiS^J:l^-iBm-T?fc-5fc*, ^1 
m&7v 5fi, 5pffi5 a{CTjft^»«2CO^DBi:S 
ftfeU ¥ffi5 b {CTJft^iya s'^ 7»^$8 7 a (OqZffi 
70at»»U ^®5 c \CX.%2.tk^Cfn */ 9 6 
^ffi6bt«ffl!Lt^3„ WD^ni, 
^ffiS5 7 b<7)5pffi7 0 bfC-Clfe8k*«3(0^®t^L 

[0 0 4 9] ~ ±|E^l«C^n j,^ 5X^SJ 
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tkm^v y?5b D y {? 7 b ©S«#ffi{r*JV^ 

£fi6& L T ftflfctt £ iff » -5 t> <0 "C $> 5 „ 

[0050] l < a, so K^-run;:, BiHfte^na 

^Sr*-r5gE-&# (7^7) 9b?r, £&eaH4£iff«>5 
fe«>t-i»S« (5 0 v o 1 %JWJb) {cS-g-LfctW-tf*) 
S„ »Jg«-9ati, 3&&&«2, 3 iriifc&jT'n j/^ 5& 

s„ 

[0051] *Mxti. f&mtmmi&W&mtt 

«, mtikKjs^x^miig. (Wx.fi, 2. 5-5 p) 

T#ttWlOMPa«Tvjf4L<IJO. IMPaEA 
— (0llx.fi, 80~160Pa) SrfflV^-CV>5„ 

— ffi-&«-9 b«: s (Mx.fi, mti-rn) xw-aa 

«Cg^5~5 0 W mjfrlfe L< fi2 0 — 5 0 m mW^ctlSC^ 
0. 4^L0. 2, ffi^Jtl!iVvLi 3©/hfiS«t 

[0 0 5 2] LT, «f/lg#9 at*5->!) a-^A- 
^E-^«"9 b ^@S-g- Lfc:«||ft^«cSR«-9 fi, HR^bW 

S^f-®*-*-*,, rplt, MJSS«-9 a{c±f9±|H#» 

[0 0 5 3] ^UT, #*P:/n yir 7 Id^^tt^v? 
8fc:J;9, ^ 2 W3&c7*i y? 6 vxf$ l tk$&~7zi y 
9 5?>gfffi5 ciSJfJE^tlTV^o ^ftCiot, ^1 
Jfc^^'cis'^ 5{i*JV^-C, ¥SQ5afi, ^i^xiy^l 
©S£tligB7 b<D¥fiB7 0 b;fr|6]fc, *&&£«3©fl-ffi$r 
JfJEL, ¥B5 a £P&B:£-t--5¥ffi5 bfi, 
2^ 705S-&SB7 a <7>^Zffi7 0 a {C^JE$n-CV>5„ ±o 
T, S«#4fi, 3-|figtg«2, 3<Dm*l-t5&&7'x3y 
*5, 7jCj;oTfPJBE$lX, MSB 7 2 F*JgBfC-CJE«@j£ 

[0 0 5 4] i^T?, _ki&©*8K, S«#4, ®lStHR 

^^s, Rxr&m-fv y? 7<D^mn 7 b «, 



iJc^^n o,^ 5£;frLT, ^tl^tl,^— *fWS««:4 

[00 55] ^-5«^Sr#-f-5 1 0 0 fi, 

OSp® 5 b n y * 7 7 CO^ffi 7 0a 

<Z>4>fc< 1 1— *^OiS^*«c^9Sr^-|- 
5„ £fc, -hifibfc^WHJiT^$ti,fcS«^4co#ite 
igk&ffi 2 , 3 K»^-ffi&t>'OflSB 7 2 ©pPFffi 5a, 7 0b 

[0 0 5 6] ^rUT, M^j»nt ^iflT'Dy;}' 

7 7 w^pffi 7 o a Ke<„ imge 721; 

*3i^-C, M¥a55a x 7 0b(OF^Sr, »«#:4©ff^W 

-t"-5„ MV^T, m2jfc^^ci y^r 6 ^6at^.^?t 
7 c b&ttfc-TZ X i^SP^D 7icB<o 

[0 0 5 7] JJcfC, ^^SSr, El4{C-C^2^7'o y 

^ett^lSfc^a-j/^s^ffiS c iz.fcoxnT-Jjfa 

UJEff f > ti«-S««:4^EL, «-£«^4^[HJgS7 2 
rtg6{-X#^o y? 5, 7(CJE^@^$^5o - 

[0 0 5 8] El3SO«El4 (C^i-M-Tftt, 

?->2 1, 3 1|Cj3Ft5II^2 1c, 3 1cfflS©4g 

LTtft^U fi^rO««#:4«fc||^:ofc:*l*]^Sii? 

[0 0 5 9] ifefr, *SIJ6^«S(D&^fflfc:ov^x, El 
4 tf>O^v J 8^bfe<B9S8^Sr0iJf=t o-Ca£'<5 o IGB 
yT^l aWFWDf btMtSiU, I 

«2ffl3) d^lfi^«2, tLT, *g^«2^ffid-6> 

mf&temtkmtts &&Ti6iiJ7't7 y ^ 7 w^mgB 7b, 

[ 0 0 6 0 ] IGBTfyT'laMFWDf 
^lbOSI (ilfe»a«3fflfl) 3»k 3, ^ 

bT, ite^«3^ffid^i«|?fte^«cll»i#9^Sxmi 
^^t3y^5^, JJcfc, miife^T'D y ^ 5K>5pffi5 
b A» t> SS^-eWifcf^W 9 SrST^^i^ o y ^ 7 ©S-^gS 

7 a, lef-jftSEw-.i^A— xfce^^ix, m^t^m 



[006 i] ^mmmmncxtiti, s«#4 

[0 0 6 2 J *i?8fi, 7K*fA 

£ixfcBg[cSg lft&^n j,^ 5 Sr#A*-|6]^jf JE Ltft 
^as,^ Tfc^^-ar^^gB^-e^t,^ & 2 
»*y*6H:, ^i?8<DlfA(-J; <? ^£ijg&**foffi 5 a £|5 
WSB 7 b ^[SHcjfflE LtM#4 SrHJgB 7 2 KiTffi*?- 

-C£>5*v?8K|gj££*L&^ 0 #JE§B*J"e£>.5S& 
#-#"5 -?& < b t> J; v\, 

[0 0 6 3] *»k«K-ca t #SB##ScH6#: 

oi^Efl 7 0a ^#^©0088 7 2 £• i * 2 

SHEERS £flf;!>SiSi<&3„ MxtJ, 
^K^^T'S-t'ei 5, 6, 7 SriKffiSiff;^ fcJB 

[0 0 6 4] *rt, J;*Ltf, @«SB#6, 

t4fct>$2M^D 6 4 Sr@^T? 
#-5d>£>, ^tLTti6o©S«^4Sr3o©f 2ft 

[00651 xmrnmrnizztiii^ ^m^vy? 

7©F*jgBK: % 4 Sr^ip-r 5^*69^*5 

4 &{tX.A&±m& 7 0 dh 4 O^SDifi^ 

{-SOf^BJ5S?S7 i d bt>>e>m&UT^z 0 *JHJ67£flg 

i>&3:^Xftm&*Z\,^btZtt^AK &m&Kffi\cffi 

m&7 1 dSrESi-5rt*i-e^, p^g 

[0O6 6] *fc, *^*«Ii;.tnH, Sfi#4©fr 
®B\ j^fflEJSK 7 d eogiJ»fitSS 7 l d ZffitiZtftmv/izJ: 
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ox%m&nctkmtstv. m^n.tk^uyys^x^x 

[0 0 6 7] *f c . *Uyfe^flgKJ:nti % *N£#3J^i 
£\ -?:»i^®l-TI»e^tt$-#-t-^-^w|6»««2, 

2, 3Sr^tt^tt#^a:y^ 5> 7 Kgftfe£ii:5 J: 5 K 

^•I^ifeggffi-efca5pffi7 0 a £K*Hftl<E>®7 1 a £5p 
SffifcU r<75ffi7 1 a ^SfOMSt LTV^S» 

[oo68]*t, *-mmmmxn, igbt?^i 

aMFWDfj-yibOtlStiftSga, 3<D« 
^^2 1. 3 1, 3 2i£^,5ttrmj:9S^L 

[0 0 6 9] t¥3l5, K^T, WflE*^-* 

~3 0W/mKg«, ^-ffc*^* (A*) li»4 0W/ 

»^-g^*tt^0. 8W/mKglT*5„ 
[0 0 7 0] ±IS2o©«|tW(DftfSfttt^A« L {-«07t 

6>> ^O^e^t^tt^O. 0 3W/mKi{6l^£:ie>-c 

[0071] — jgjc, £ww*mKttgt~!&+tf<oBfla 

Sft^a*, 2o«SttWl-8Srais^-f-5 - t SrfiM 
© FflPS^s * < < ta h * v > i 5 (c-rs - b ^ 
[0072] roip^a^^ &&<ntkm&7' V - 
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[0 0 7 3] H\ &l»tt^y-^fa^/wSr-^-^t 

£tttttteMft*ftia*a>& a rim**, m%.mm&%m 

g©fSfiiW»4 o ow/mKtH<, ^ttSrffi-S-L 

fc«Stt-<-^ h 2 ~ 3 W/mKgft-T? 

[0 0 7 4] SP>|C, AgO^J|lftHUP5**tH % f% 

wfcTtfctt«JH<-ft53t#*'>«JB (JWtftrtGP. 
[0 0 7 5] Ag7^ ?0>$tt*fr4Ma$«-CV>< t. 

©3M^4^— h "Cttu A g o^-W^^ 9 0 w t 

LTV^fcfe, 2-ooaBJ-IH-C, «USAl!:J:a 

[0 0 7 6] -hgHcO ± 5 fcifiiSBfS&cDT^ 

[oo7 7] ttr, sfcic, mtraftfciMt, ±is 



^#9 b^b^S^fl-Sr/fl^tUJ, €-89te#ffifc:j3^ 

^o. imp a£iT<o^g!Yt:tt^JIBjJs*f^Lv^ toi 
54i>©i: L.-cta> Jbiavy 3— v-y^ 

[0 0 7 8] «T, ^tlZ>®mW9 a ©jE^tf 9 

b SrE-&Lfca>«rCD#i£$- v E|7^V>LEl9tc^-t- 0 £ 

-c, ^«l^^:u-c^>ig:v^^tt*S^«:o^y (@f 

fc&tOW&mO. lMPaUT) ^©1»flg«-9 a IC, E 

-&*t9 b t vxMtk^<D^^ ^zm&Ltcmmtem-iik 

fSM*9-?&3 (07 (a) ) „ 

[0 0 7 9] mmU9 a fi, f&SHtU: J; 

[oo8o] ±iE0ijT?«:> xv>mm&t£. 

S'Ji&l&gfcfflS 2 , 3T?ffll»-r5#|jt<Ofc4?), ?t3|5£Oj6Jc|^ 
^e^*Oi*V^JR^7-< 7 (Ag, CuTiif) TiifSr 

ftito**** o . 3Pa<o->y^>»i («jmw) 

?*&et 6Mm(D«tCu7^7 (62^) £r 9 3 
[0 0 8 1] &mi<0¥-&fcjS\,^Xt±. 0 7 

(a) SbC 7j7&M3Em-r51tii> 

7cS7^7A©BtraJ-/hS7-f7BSr|gi?)iiA>-cvN 

/*m4f*U<f42 0~5 0* l m<D^S^e^ (7<S7 
-f?) At, «1C^-A{C*|-L, SSltO. 4fcV>L0. 
2, E-g-Jtl : 1^^^L1 : 1 3 ©/Jn@^^^^- (/Jvg 

[0 0 8 2] r^tf, :tlf)7^ 7A, BCO^E%^|i)5c 
^mtt^ 0. 2cm3 /cm3 UA±fc2>rt^g 
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[0 0 8 3] iit, t LT<D^JRtJ N 

g, Cutf)^ Ni, A 1_, Sn4iff|V^Cia5tr 
V^;iias-T?£-5o Mxtf^ffcT^, £Htl£*> *ffc 

[0 0 8 4] E^ofi^i^tLtli, Sttft 

3fe*ffc:L-cv->< t x 7-f7l^±as*3£v , '{-»ttL-fc5 <t 
tt. 7*733-* (E-a-wwsE-a-fi) SrisAD-rs r. t # 

[0 0 8 5] {-t-C, 3&2<D#g>B\ ^ 1 O^mzM 
#3§ • »JB8HK8:fTV\ t<0±\^ flfc^tO^WSrJE*^ 
StfttS. *«W#<St«)*»l::J:*ttf» tticft&a* 1 2 

[oo 8 6J E7 (b) tEMi^-rm^ 

7 (b) ^^i^-T^Sl-, iti^aowMtfF^o 

[0 0 8 7] t>*,^>A/^(Ofc»lCfJ % «Mg*f9 a £rl»jj£ 
4*5* &$&2<0^&\C}S^X1>^ #Mgtt9 a ft 

»jm*t9 a^ot>»a^H£:-t-r:ifi*v\, 
[oo8 8] g3©fgij, »j!Bics-a-t-5atrd»fe. e 

^•fl-9 blHl±<?5«MSr«ffc-&/ctW-t?*)5o ±IE^1S 
Dtfaroftm E-g-fcf (7*7) 9btiS^-cS> 



E^W 9 b 7 ^ 7 H±^1SJ *5, r. 

© J: 5 7 * 7 ©— « Z A g 7 a 7 SrMt- 1 o T tft 

[0 0 8 9] Ag(DSfc:R7*7 (&^) Kt, 
'ft]««i*5rfc-c/»3e io**ti!:, Ag 

^MLfcft45 (08 (a) #88) o r<Oi5*7 

* 7 <ot»J £ mMt^m^m <n> E-204 if as« 

*36W*4»0«ftUiiixtf, r.WAg5£&7 

* t^jb^*:*^ 7^7tir^7 9 W t%sai:t 

[0 0 9 0] *»3 0f80lO«tU, &JR 

!7-f-VSr^lv\ wtbSr^^J-^ofc, s"> a. £ 

E^t9 b i L-civ^„ rii5:2o©Sfl-a lMa 

bKl!?^ a lSt)!a2©iHi«U *V* 
SttSr^-T (0 8 (b) ) „ 
[0 0 9 1] .£*17>fir0>l«©«tllflHU »flg«"9aSr5l5 

g7-{ 9*ijfi^t5*-CE-a-*t9 b t LttftSt, 

[00 9 2] *5BW*^W^ftlCj:tbtf, 100 
M m© C u y t TiK^ fc^i ^ y (100^!/-> 
ff^i^2 0 0 /im) tc, _hfBA gM7-f 7§rE-& 

WL*3Ll£*:m^Z> r i: £„ 

[0 0 9 3] m4»^Sta. Mg*t9 a iCga-g-^tlfeE 
^9 b§r s 2 0<0**ta lXU«a 2 \ZL$mKm.W&te 

*f 9 b Sr«iSc^tt«5>ifiE#) tVX2 oC0g# a 1 XV a 
2ra&KgH£*££*;5±5(--t-5o *»4©#©<0»& 
#£Ma lSlfa 2<D5*a!J-^|MI(ai^#C^JE£:-C 
^5i5, ^S-fr-SE-^W (tT^) 9b©#f«S 

MSrWT^^ l ft^ b^4 <OM»-*-t"o 
[00 94] *-f , ^ i (OMii. m&te&ft^mMX'h 

2o<o^*t©WI^^(0«S*iW^4S^^i-5 ± 5 KEg-r 
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§r2ow*wfl^tP ma (c) #ko „ ft*>\ mm 
[oo9 5] mmi>zti&3£x.z>jj>.i>m&&&&zTc 

fSlt-^S^^jg^^^ &£Fft;8cf!!Wsx£ 5 ± 5 f-ft 

jv^mmm. &m (cu. ni« au, a 8 3o , ^ 

[0 0 9 6] 0 8 (d) K^-f«SK, ^Agfcfr 

&*fia> fetter*'*- y *?<Offlnc ±5^ s^V^fc J; 

(0 8 (d) je:-c, tf90b^) @^f^ 

*£<ft*<fc5f--r*tfi, zbiz.m&mmMu mu 
< ft < xi>msm 9 a <Dg8#as, s*r a 

-rsrt^-rieifts. 

[0 0 9 7] 0Hx.fi. ^a-C@flc-C*>5l»«!'fbtt»J!g-C 

wO«if|ctWLt*f4, *«"c^*rtt«-ciip«i-r 

■t-s i t xmt &1£X 1> £ V\ 
[0 0 9 8] jfcfc:. $&2<O09tt x Wft<r> oi^'O-^m&x 
XZZmmX <9 fc^c#ftSSr^o^gctt»S«-9 lb© 

*BK&eigte»it;vv6fcf&!Ui9 2 b ^t?itfcia-&«-9 b 

*ffi{c. &Jg£»o# LX&fKiJf ic-rs,, wCO±5ft1> 
tOSr, 2oco*#a lXUta ir-C, 
9 1b^L, ^C0^®C0^J19 2 b&2-o<om# 
alMa 2 * (0 9 (a) #J8U . 

[0 0 9 9]**,% 2o«St}a 1 .Rtf a 2 CD PA CD gft PA 
±!?/jN$ftS<DiE-&«-9 b-CfcoTt. Ctt^ofct) 

#j££ioT& ,fcv\, r<D<fc 5ftffi-&*f (^&#0 cd* 

ofcfccD) («0 (D^^^h^^^. (SW : ^7 

^77^^-, &MM : ftt*AS0IJ^$n-5. 

<><DX1>,fcV\, 

_[0 10 0] jfcfc, Jg3<E>08f2 x &m*HStff> : 5:B.&tt9 
b-i L/ctcD-cfc^,, ^jR^F^fcfJ, Mv^Jg^Sr 



J£48LT*#KLfc*t1Cx;fc3 0 *B*>V^«^^ISfti3-& 
iX^Z>±#>m&;&&*><0 . S^CDBDta^ip*, £jg 
(0 9 (b) #RB) „ ft*3> £JRXfift<, fcm 

mm\z£z*igtff;*m^xi>£\,\ 
[oioi] $e>»-. m4cD0ijtl, gfrS-fcrt^ mecftgu 

^Sr^FO-^m^W 5*1^9 b b LfcfcCDTfc 5. fll 

x.rj, n i ^cd*sd»-, 9zm*&&&%mz-7-<7& 

*mX*Z>„ itl^lfta lXtfa 2X#-t?b^ 3&gCD 

nrt-e, (0 9 (c) #fig) o 

«-9 b ^M^tzm&xi>^ mm^ 2o©s# a iso! 
a2-eftA/m« &M j $>w&m&&. mmz%i^x& 
m-rz> (09 (d> 0m) o 

[0 10 2] ft*5. mP J ^l~^4CDMlC^Ufc^« 
Hot LTCDE-g-^-9 b tt, lofc'JtXJfc, 2&,±&MZ- 

JiiE^ l~f4 cD^g:t-* bfc=S-i«f^e^l^*l- 9 Sr^ 

»-*iJti«-^cDSffitt, JzfBMl-^bfc*«#:4 
ffl!ld^Jfe^$*5#W«:^«{-RB^^tb5 tcDXttft 

v\ Mx.«, *mftm*<o-m ^xikrn 

[0103] (Sg 2 3t?ifc7£l!g) 01 0f^^CD^2* 

Mj&mtmz^mft&mi o osr^-r. ft*j, a««:4 

fi, -hiE^i^li^ti^-xfes^, 0io^p, itegk 

S«2, 3frbtl&.mi,*lWMs<i?— >2 1, 3 1fi^ 
B&bX$>5„ *fc, ilOf, ±IEmiHJfe^ffitlHl- 
SlS^ttl^-^^ftL, U1T, l£b L-cmft-5g6^^o 

[0 10 4] 01 0 f^-MaiK:, *HJS^ffiXfi, ft*P 
y ^ 7 {C*iV^X, *-&S5 7 a (D^ffi 7 0 ai>f>^- 
^(Sjf-^m-rSI^— ^cD2 0(D^tHg5 7 b&7gj£L-C 
*S!3. ^ixP> 2 0<D^ttlgB7 bCDHX, 10(D^«fls:4 

$rm«@^i-5#ijtxS)5a #3?tt}ge 7 b ra, Jiia^i 

^Jfi^ffil^«fc N ¥iB70at BfSii:^ SrfiK-rqzffi 7 0 
b SrW-f-a^, misU 7 a |ji^t< fj:Stb*< ftoXja 
!9, iCD¥E7 0 b tS*fffllfi^35 7 3 S:fl}figbXV^ 
5. tU, «-!5fflS8 7 bfirtg?f::iiWgS7 l bSr^r-T 
5. 

[oio5] ^mmmwixn. m\w$&*y>r 
s<Dmvt&±.m&immmmbt3.&ti:z 0 0iofc^-r 

(9ZttiUttfaM) 5 a b#!i97u 7 <D—W (010 
KXtZW) 7 b cDFiflKiPflgB 7 2 r b fi 

X*>5„ L^L, iftiP^ia y? 7 iCD^teis^-&7 
aXfift<, (0 1 0 fd-O&ffld) ^tt}ge7b©^ffi 
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7 3 ncxnt>tix^z. ^<Dt£#> x mwm-fv y? 5 
icja^-c, mwzzmm b©^s7 3 tm-rz&mum 

ttffi (¥B5 5 a bRftW<DM) 5 3ft, teffiO^ffiSB 7 b 

[0106] * 7b, tr'tt, ±is^ i mmrnm 

*„ ^v^5t7 c ttteflBSSffigB 7 b^m^tix^^ 

So PM£gB*fl4Bu -«gffi!lSr^^8^±o-Cfife{ffi|^tti 
Si5 7 b^@^$H>!-«F*,«fl8t^-5 0 LT, *^8<Z> 

x, ^ttjgB^®5 3 a, teiffl^aige 7 b <D&m i 3 ic 

T0 1 0 ©T^tCTtS. -eo/cif), 3pffi5a{i, — ffid^ 
7 b <Z>3p® 7 0b 3 cD^ffiSrJf JE 

u-aawMn, «-«6«a«2, 3<z>P9fl-ffi£jtpflE£ 

tu, BOSS 7 2rtg8^BES@*^tb-5o 
[0 1 0 7 J ite»*«2, 3 ir#^D 5, 7 

l^lfltc, *«*4 t^i^8 taspi— oif A^[6it^-3T 
flf^-ft&TJt/hSft: % 0*1,5 o 

[0108] (m 3 mmmm) mi lttmw <om 3m 
mmm\cm^^m^mmi o osr^-r. **s, s«#4 

1 o kir^ si 1 1 if, mm/<* —> 21,31 ti&m 
Lrfe5„ 01 if\ ±ia^i3iifi^ffitisi-gi5 
fttim-n^r&Hu sir, ntLxm^zuft^^ 

[o 1 0 9] &mMmm<o%sitki&7vy? 5«c, mi 
mc^-tm^ ±mmimmmm<Dmitki&7vy* 5 

^^:t3V^r^tE5 coas^BrSS^t Ltct><DXtbZ 0 

*tt LTJfjv^;h,-cvN.5 0 JfffigWi4d\ m 

im&-7ny? 5£0 1 1 (CTJb;fra»£>T;fr->-if 
tf3Sgl}¥JEEgWl 4 a HMyn5,^5&il 

Wl4bi:^6^5„ 
[0 110] ^Hffi^JCjSV^Tt,, 01 l|CT^-^8 

(mtmm&m) mi 2\c&%m<vm4mmmmzmz> 
^»gi 0 oo«tB&»fffi*fies:^-r 0 *mmmm<D 



^IflllOOti, .1:120 4 Ic^Lfc^^ftg 

-*fcDie^s«2 % 3 <z>mte*m#m* 1 

t?*«^4Sr«^L7£:^ v r©S«*4 JM^cy;!' 
5RX^6KXoX. n>M-7vs>? 7teJBE«L.TJfc.5, ffi 

[0111] -hiS04{^L7fcmi*iS^fficD 

UT, *^J6^fl|-e{i««^4§r«e^^^7't Lfct 

t*^-V2 1 ( 3 1 (DM lift 2 1 c , 3 1 c{B3Sgg8 
itiL^faOu 0*©*ftffi^tg2n6j{;:]& ►> ffl ufe ^ 
OfcL-CV^S. SAT, ^tLT, 04 i: ^5t- 

o^f*-*, H3— g5#fi0 l 2 <K *3H§-£ttLTlfc 

[0112] *HJ67£»{::*iV»TWU ^Sp^n y ^ 7 
tt, *-&gB7at, rw»-&g8 7 a ^P>^m-f-5^mg8 
7 b«t t?*^$ttTV>S«S, r^T?, rtaJtJft«*K7 

dcommi&i 1 d&T&f&zfrtc&yAm b srigi<o^m 

U7 bi:t5„ *-&§5 7 ad»P>^l(D^aig|5 7 b 

[0113] ^ LT, iy ^ 7 «(t5S^ 7 

a i:^l <0^mU7 b t^2(D^ttSgB7 e tlCi»)iS 
*t5£W;SS v S«^4^#A$n5Dflg|I7 2 LtM 
^tLTV^„ *iat»tt-CHt;. S«<*:4tt > ^«J5Bflg?7 
2(^L-C, ftm^v 7(Dmi3U7 a «5pM7 0 a 
(@12-f©±J) d^^A^tt, ite»*«2W 
^ffi^j^gjy a ^ 7 co^ffi 7 0a l^tM LtEi^n 

[0 1 1 4] *^Jfi^«i-T?tt, ^lft^D;/^ 

5 fC*5V^X. i^SlT'n y ^ 7 (D^ffiSB 7 b V>W-W 70 b 
t-^-fSj-rS^ffiS a tt, ^*P^n 705pffi7 0 b }C 
^UX*?!?, — ^*P^a 7 0S-&SS7 a ©qz 

S7 o a \z.nn-rz>w-ms btt, mm&&3<Dft-Mtm 

«*LTV^5, r©IlM^5'!!'5a < Mg?7 2^S 
«#: 4 *#A, EBLjSig^ mitkmyv y* 5<D¥-R 
5 b t^^ci 7©5pffi7 0 a t<DMJcS««:4 
^tfipf-, mU7 2I^A$tbS„ 

[0 115] ^-LT, ifBmi^iiS^ffitl^SI^, @£ 
SCWt LX«^2»^^i3s'^ (Jf£ES8«-) 6M^f 

(^»gBW) 8fCj;oT, IgliSc^^o 5©^ffi5 

m i tmzfv y ? 5 ^t'o y ^ 7 co^ i o^mgB 

7 a^rifiifcifBE^tl, 01©^ttlSB7 a^S«L-CS;}$ 
*^5„ IrI^^ x ^i?8(-J;oT, ^ 1 tkmy*u y ? 5 
tt> @5£gM*6, 8©1fA*(Rl^}fff$nS«#:4S:Dfl 
gB7 2 !'TJESt--5„ 

[oiie] *mmmm\c*$^xi>, m^hx 
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2»^|-ffi^f>^^'t3 7 7 a ^-fi^Si:^ 

S. 

[0117] rt^S 012 \ZL7F-t*m#&W 100 Jc*} 
VMTtt, m&Lte4<OWU7 2— ABSMC^mSPf^D 
7^,t5<K@^K)?a*Sr65cV^-Ctt, ±fE^lH 

5K9M&7 i d<o^srts^-f-n«, ±mmmmj& 
mt mmt£%imAsmft~cf* So 

[oils] (»5Hit^®) ir5-e, -kfEfgiHife 
5 r. b Sr^fcdJ, ^(Dip^^to 

ioo <Dmmmffiffif$.£m 1 3 ic^-t-. 

[0 119] Hfflm fk&&5, 7 U: 6 <B»[HJgB 7 
2SrSS:^ #Pflg67 2K&«#4£fflrALfct>tf>T?;ib 

So @3£gB*m> miM7v y? 5Sr^-LT 

&*g#4 £mgB7 2 KJEE^-TSfcfcOlg 2;&t&?'n 

h 2 0§r®c?&#:5 % 7tci@S-rsfc«)<o^v J 8 (3cf?SB 
W) fcfc^TL-CVS. 

[0120] yv-f2 o« N «^flcco-aad>e>l^- 
^l^^ffi-f-S^»^egB2 0 a % 2 0b§r*Tt--5o 
Sfc, #l2&fS^D S /^6©5*>'M<J: , fclo (0 
*e»|-Ctt3ffi<Z)5*>«5 I P*»H@) J-tt, -kiE-^S £ 

* 7 c fl* $ tlX V» £ . 
[0 12 1] *L"C, 7"^h2 0B > 01 StCjgp-Tflt 

I-, y'u— h 2 o ic^fiftSttfcSa^^^s 

U ^fOl2|[i^c 6(0?t6 a &m^X<fcm 
j/^ 7JC^^-a-$ixTV^5o 7*V- h 

2 0 2 0 a J t<Z>5fcSiS2lS;6Sfc&<Z)S& 2 JJcUR^ 

o j/^ 6 4>#-f KA6 c tcrji&iiStvCHJgSiV * 
fc, %&tt2 ObB, *0&JMRdS4ufeO;tr-Y KS5 6 d 

Sr. ^^8 0ffA^rf6ltcJfEE-r5 0 



[0 12 2] ^i?8©^^CJ:!), 3<@<0^2&f&6 
T'o j/^ 6tt^i?8C0}¥A^(6l^ifEE$tiS/c* x «ft 

WO— *h©£«flc4£l!flg5 7 2tES$*5rt#^ 

4©^->!r{^LTH@0^v^8J;: < t »)JjfcflM£5, 7 —<D 

[0 12 3] S«fr4Sr2 3JC7c«»-Eff-r5»^- 

-7xi y ? 6fc#LT*¥£;UB<£>3&egB2 0 a, 2 0 b §r 
tnyw-h2 05r^tntfj;v\ £©»#t>, ± 
IE0 1 3 <Dm&.tem~3t}t£ % 'M<t'i.l <@<Z>I£ 2 JftR 

<om 2 SfelKiy a y ^ 6 Sr|g®gS 2 0a \ZX&EE-TZ i. o 
[0 12 4] /l/-h2 0tt % ^5?8mj:»)Sc|» 

h 2 0 bftsm^v y? 7 b*ir V y^txlStS J: 

ffiSr^lifc^o 5&ifrL.X#im7v yjr 7— 
#«Mffiti, @^SB*f6, 8, 1 4|ct»)»JE*n-CV\ 

[0ffi(Offl!*JiIftK] 

[01] *&W<om l XMO»ttlc«KS 

mat ^^-rmu^x^ s . 

[0 2] @l©A^SBlr*5„ 
[03] 02©B-B»fI0-C$>5„ 
[0 4] 0 3<OgB5>l£A0T?*>So 
[0 5] ±EHiftv^UH4fc*i-at4Rflc©»lW(l/«* 
^•f"0"C*>S„ 

[0 6] *«Wt-«5«»«-©«J«Sr*-f-KW0X*) 

So 

[0 7] *«wn:«s*3ii ! «-o«*©#»**-rHTr*> 

(a) ttlgl (b) tt®2 0#g^Tt. 

[0 8] ife^»*t<oa^®^ssr^i-0-efc!3, 

(a) RXT (b) tt|3Wm (c) RTf (d) fj^ 

[0 9] J:fE«»«-«a^<o^g:Sr^-r0-C*)f5, 
(a) (d) ttl4©fg©#(JIS:^t. 

[0io] *&m<om 2 mmj&mz&i 

•f-0-efcSo 

[011] *3gW^3^«g^tel^5^«:S(aSr^ 
-T0-e*)S„ 
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[w-§-wiji^] 



(jg i osswso , 7 1 a •• •ftiprT'D >y?<Dmmmn 

7 d-JftttaEK, 7 0 d -?&«EjftggC5^jJ jg, 7i 

9 b 14-#^g|5#, 7 2 

•IH^ 9 1 b-S#, 9 2b-MI 0 




[06] 





■^■Z 3 




TO 










3 i 


\ 



* 7 



[0 2] 

TpQ 
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[0 3] 




[04] 
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[0 7] 




[013] 
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[09 J 




[011] 
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